The multi-color photometric and spectroscopic 1 observations of the newly discovered eclipsing binary NSVS 07394765 were obtained. The resultant light and radial velocities were analysed and the global parameters of the
Introduction
The M dwarfs are the most numerous stars in our Galaxy. They are quite poorly investigated because of the selection effect. The values of masses, radii, luminosities and temperatures are less than those of 30 binaries with low-mass eclipsing binary components given by (Cakirli,İbanoglu & Sipahi, 2012) . The mass-temperature and temperature-radii relation is determined by only a few low-mass stars. This situation has prevented the development of the models for the M dwarfs. It is created that all available models underestimate the radii (by around 10-15 per cent) and overestimate the temperatures (by 200-300 K) of short and long period binaries with M components (Cakirli,İbanoglu & Sipahi, 2012) .
The Northern Sky Variability Survey (NSVS) contains a great number of photometric data (Wozniak et al., 2004 ) that allows searching of variable stars and determination of their periods and types of variability. One of them was NSVS 07394765 ≡ 2MASS J082551+242725 (α=08 h 25 m 51 s .3, δ=
+24
• 27 ′ 05 ′′ .1).
On the base of the NSVS photometry obtained in 1999-2000 we derived the ephemeris: HJD(MinI)=2451503.363 + 2.2656 × E and built its light curve ( Fig. 1 ).
Initially NSVS 07394765 attracted our interest by its very active components because there were only several systems with non-degenerate components and periods above the long-period limit of 4.26 days (Cakirli,İbanoglu & Sipahi, 2012) : CU Cnc (Ribas, 2003) with P = 2.794 d, 2MASS J01542930+0053266 (Becker et al., 2008) with P = 2.619 d, and T-Cyg1-12664 (Cakirli,İbanoglu & Sipahi, 2012) with P = 4.2631 d. When we determined that the components of NSVS 07394765 were lowmass eclipsing binary our interest increased and we undertook intensive photometric and spectral observations in order to determine its global parameters and to add a new information for the low-mass stars as well as for the very active and binary masses between 0.2-0.4 M ⊙ .
Observations and data reduction
2.1. Photometry in the 2MASS catalog (Cutri et al. , 2003) . 
Orbital period and ephemeris
The first orbital period for NSVS 07394765 was determined as P = 2.2656 d
by Wozniak et al. (2004) from the NSVS database. Later on Coughlin & Shaw (2007) observed seven low-mass detached systems, including NSVS 07394765.
An orbital period and an initial epoch for the mid-primary eclipse were calculated using a least square fit. Partial primary and secondary eclipses which were detected in the time series photometric data were used in combination with the NSVS photometry to derive this ephemeris for the system.
We obtained a time of mid-primary and secondary eclipse during our observing run. The mid-eclipse timings and their standard deviations are calculated using the method of Kwee & van Woerden (1956) . These timings of the eclipses were listed in Table 2 together with three primary and two secondary eclipses collected from literature. The times for mid-eclipses are the average of times obtained in four bandpasses. We define the epoch of the system, T 0 , to be the midpoint of the most complete primary eclipse. For this reason we use the B-, V-, R-, and I-bandpass data obtained on JD=2 454
530 which cover almost the whole primary eclipse. A linear least square fit to the data listed in Table 2 yields the new ephemeris as,
where E corresponds to the cycle number. The residuals in the last column of Table 2 are computed with the new ephemeris. While the orbital period is nearly the same with that determined by Coughlin & Shaw (2007) its uncertainty is now very smaller than estimated by them. In the computation of the orbital phase for individual observations we used this ephemeris.
Spectroscopy
Optical spectroscopic observations of the NSVS 07394765 were obtained with the Turkish Faint Object Spectrograph Camera (TFOSC) 2 attached to the 1.5 m telescope in January, 2012, under good seeing conditions. The wavelength coverage of each spectrum was 4000-9000Å in 12 orders, with a resolving power of λ/∆λ ∼7 000 at 6563Å and an average signal-to-noise ratio (S/N) was ∼120. We also obtained high S/N spectra of two M dwarfs GJ 740 (M0 V) and α Cet (M1.5 III) for use as templates in derivation of the radial velocities.
Analysis

Effective temperature of the primary star
We have used our spectra to reveal the spectral type of the primary component of NSVS 07394765. For this purpose we have degraded the spectral resolution from 7 000 to 3 000, by convolving them with a Gaussian kernel of the appropriate width, and we have measured the equivalent widths of photospheric absorption lines for the spectral classification. We have followed the procedures of Hernández et al. (2004) , choosing helium lines in the blue-wavelength region, where the contribution of the secondary compo-9 nent to the observed spectrum is almost negligible. From several spectra we measured EW HeI+FeIλ4922 = 0.98 ± 0.09Å, EW MgIλ5711 = 0.54 ± 0.08Å and EW TiII+FeIIλ4203 = 1.38±0.11Å. From the calibration relations EW -Spectraltype of Hernández et al. (2004) , we have derived a spectral type of M2 with an uncertainty of about 1 spectral subclass.
The effective temperature deduced from the calibrations of Drilling & Landolt (2000) , de Jager & Nieuwenhuijzen (1987) , Alonso et al. (1996 ), Flower (1996 and Popper (1980) and Straizys & Kuriliene (1981) nitudes given in the 2MASS catalog (Cutri et al. , 2003) . These colors correspond to a main-sequence M1±2 star which is consistent with that estimated from the spectra.
Radial velocity
To derive the radial velocities of the components, the 12 TFOSC spectra of the eclipsing binary were cross-correlated against the spectrum of GJ 740, a single-lined M0 V star, on an order-by-order basis using the fxcor package in IRAF. The majority of the spectra showed two distinct cross-correlation peaks in the quadrature, one for each component of the binary.
The heliocentric radial velocities for the primary (V p ) and the secondary (V s ) components are listed in Table 3 , along with the dates of observations and the corresponding orbital phases computed with the new ephemeris given in previous section. The radial velocities are plotted against the orbital phase in Fig. 4 .
First we analysed the radial velocities for the initial orbital parameters.
We used the orbital period held fixed and computed the eccentricity of the orbit, systemic velocity and semi-amplitudes of the radial velocities. The results of the analysis are as follows: e=0.001±0.001, i.e. formally consistent with a circular orbit, γ= 12±1 km s −1 , K 1 =44±3 and K 2 =88±4 km s −1 .
Using these values we estimate the projected orbital semi-major axis and mass ratio as: asini=5.97±0.51 R ⊙ and q = M 2 M 1 =0.505±0.009
Light curve modeling
We used the most recent version of the eclipsing binary light curve modeling algorithm of Wilson & Devinney (1971) , as implemented in the phoebe code of Prša & Zwitter (2005) . The code needs some input parameters, which depend upon the physical properties of the component stars.
The BVRI photometric observations were analyzed simultaneously. The adjustable parameters in the light curves fitting were the orbital inclination, the surface potentials, the effective temperature of secondary, and the luminosity of the hotter star. Our final results are listed in Table 4 
Global parameters of the NSVS 07394765
The weighted mean of the orbital inclination and fractional radii of the components are found to be i=89.23±0.03, r 1 =0.0768±0.0003, and r 2 =0.0861±0.0003 from the light curves analyses. Using the orbital inclination and the semiamplitudes of the radial velocities we determine the separation between the components as a=5.973±0.510 R ⊙ . For the de-reddening, we used the E(B-V) = 0.009 value from Schlafly & Finkbeiner (2011) . The interstellar reddening yield a distance to the system as 28±3 pc for the bolometric correction of -1.89 mag for a M2 main-sequence star (Drilling & Landolt , 2000) .
The effective temperature of 5 770 K and bolometric magnitude of 4.74 mag are adopted for the sun. The standard deviations of the parameters have been determined by JKTABSDIM 3 code, which calculates distance and other physical parameters using several different sources of bolometric corrections (Southworth et al. 2005) . The best fitting parameters are listed in Table 5 together with their formal standard deviations. 
Kinematics
To study the kinematical properties of NSVS 07394765, we used the system's centre-of-mass velocity, distance and proper motion values, which are given in Table 5 . The proper motion data were taken from 2MASS catalogue (Cutri et al. , 2003) , whereas the centre-of-mass velocity and distance are obtained in this study. The system's space velocity was calculated using Johnson & Soderbloms (1987) algorithm. The U, V and W space velocity components and their errors were obtained and given in Table 5 . To obtain the space velocity precisely, the first-order galactic differential rotation correction was taken into account (Mihalas & Binney, 1981) , and -1.08 and 0.65 km s −1 differential corrections were applied to U and V space velocity components, respectively. The W velocity is not affected in this first-order approximation. As for the LSR (Local Standard of Rest) correction, Mihalas & Binney (1981) values (9, 12, 7) ⊙ km s −1 were used and the final space velocity of NSVS 07394765 was obtained as S =21 km s −1 . This value is in agreement with space velocities of the young stars.
Activity of NSVS 07394765
The Hα emission lines from the system is an useful indicator of chromospheric activity for late-type stars, in particularly M dwarfs. Typically, M dwarfs are divided into 4 subsets by Stauffer & Hartmann (1986) in conformity with the strength of chromospheric activity. The lowest degree of chromospheric active M dwarfs have feeble Hα absorption line in a spectrum.
As the chromosphere increases the equivalent width of the Hα absorption increases, then reducing and finally Hα goes into the emission.
Hα emission from the NSVS 07394765 was present in every observed spectrum, as shown in Fig. 6 as a function of the selected orbital phase. This is usual property of M dwarfs in general, because of the magnetic activity is frequently characterized by strong and variable Hα line emission. Emission line characteristic varies with M dwarfs age, spectral type (particularly M2 or later), and the lifetime of magnetic activity (West et al., 2011; Bell et al., 2012) . Like this variety also seen from the M dwarfs in close binary systems with other dwarf stars (e.g. Dimitrov & Kjurkchieva, 2010) .
We measured the Hα equivalent width for each spectra and investigated variety of the strength of emissions. Although it seemed to change unusually in the range 3.2-4.4Å with orbital phase we noted a trend of the equivalent width to be higher level of Hα equivalent width at conjuncture.
18
The Hα structure was observed to be broader and stronger than other activity indicators line (e.g. Ca i absorption lines and Hβ emission lines).
Comparison of the structure with some binaries with low-mass M components from the Cakirli,İbanoglu & Sipahi (2012) 
Conclusions
The analysis of our photometric and spectral observations of the eclipsing binary NSVS 07394765 allows us to derive the following conclusions:
We have presented follow up photometric and first time spectroscopic observations of a low-mass binary, NSVS 07394765, whose total mass of the components are below the limit of full convection dwarfs. The components of the system have masses typical M2 and M4, are in detached configuration.
By simultaneous radial velocity solution and light curve solution we determined the global parameters of the system described in §4 and showed in Table 5 .
In The analysis of all appearances of magnetic activity revealed existence of long-lived active area on the primary of the system. The high activity of the target is natural consequence of the fast rotation and low temperatures of its components.
Our study on one of the lowest-mass eclipsing binary NSVS 07394765 presents a next small step toward understanding dMe stars and adds a new information to the poor statistic of the low-mass dM stars. Recently they became especially interesting as appropriate targets for planet searches due to the relative larger transit depths.
